China's manufacturing sectors from 2000 to 2007. We find that FDI sectoral allocation has a strong self-reinforcing effect. MNCs with ownership advantages tend to invest more in local high productivity sectors. The FDI presence, however, is discouraged in China's high productivity sectors in which the major market share is dominated by SOEs. We also find that the degree of FDI penetration is higher in sectors that are producing labor-intensive goods and also export-oriented.
INTRODUCTION
Cross-border business activities of multinational enterprises (MNE) are one of the most salient features of the modern global economy. Many governments also see attracting foreign direct investment (FDI) pivotal in their economic development strategy. In this paper we document econometrically the determinants of inward FDI sectoral location in China by means of dynamic panel regression analysis with a dataset of 29 manufacturing sectors over the years [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The Chinese experience is valuable in the study of FDI location, partly because of the sheer magnitude and phenomenal growth of FDI the country has received since her reform in 1978, but more importantly because of the diversity and richness of the data. Due to the fast growth of the country and occurrence of major economic and political events that caused changes in FDI flowsboth over time as well as across sectorsthe Chinese case serves like a natural experiment that allows us to test various theories of FDI incidence. We believe the test results should not only be relevant to those who are interested in China's development but also relevant for improving our understanding of FDI and MNE theory in general. Figure 1 plots the foreign share of owner's equities for each of the 29 manufacturing sectors over the eight years from 2000 to 2007. It can be seen that the 29 time series of FDI shares spread out from nearly zero to a maximum of about 0.7 and there are also quite a number of crossovers among the series. Clearly the location of FDI in China is characterized by enormous sectoral as well as temporal diversity. Another eye-catching feature of Figure 1 is the persistence of the FDI shares over time, a pattern that reflects the self-reinforcing or agglomeration effect of FDI activities as emphasized by Head et al. (1995) , Cheng and Kwan (2000) , and Blonigen et al. (2005) , among many others. A satisfactory empirical model ought to explain these salient features of FDI location in a consistent framework, and this motivates our adoption of the dynamic panel regression model as the econometric platform in this study.
There has been a vast literature studying the incentives and determinants of FDI geographical location. These studies, though different in terms of theoretical framework, data source, and empirical methodology, tend to arrive at more or less consistent conclusions about certain aggregate variables such as quality of infrastructure and work force, market access, factor costs, and concessionary tax policy. There also exists a line of literature offering theoretical explanations, mostly from the industrial organization and trade theory perspective, for FDI allocation and MNE activities across different sectors. Nevertheless the theoretical suggestions from this literature very often conflict with each other and no single theory seems to be able to provide the complete answer (Cave 1974; Faeth 2009 ). Therefore, an empirical testing of the predictions by various analytical schools, which is what we are going to do in this paper, should be a useful complement to the theoretical literature.
Early empirical research on FDI sectoral allocation tends to focus on the role of specific factors in determining FDI presence. 1 Research going beyond one analytical school that compares several determinants of FDI sectoral allocation has become more popular after the late 1970s. 2 Though most of these studies examine FDI in a comparative statics setting, recent empirical research shows that it may be more reasonable to describe FDI activities in a dynamic framework. For instance, Wheeler and Mody (1992) document that manufacturing and electronics FDI are positively correlated to agglomeration benefit indices that capture infrastructure quality, degree of industrialization and level of FDI penetration. Head et al. (1995) and Blonigen et al. (2005) show that Japanese firms' location decisions are affected by the participation of other Japanese MNCs in either vertical or horizontal keiretsu. Cheng and Kwan (2000a, b) provide evidence for the self-reinforcing effect of FDI location in China. While most of these studies examined geographical and sectoral allocation of FDI, little work has been done to explore the interactions between MNE activities across sectors vis-à-vis local firms' reaction. Moreover, existing studies mainly examine FDI sectoral activities in developed countries and relatively little work has been done for developing countries. 3 This paper attempts to fill the vacuum in the literature by examining dynamic activities of FDI sectoral allocation vis-à-vis local firms' activities in China's manufacturing industry. Section 2 is a brief survey of the theoretical literature on FDI sectoral allocation which motivates our empirical specification. In section 3 we present our empirical model and discuss the data and other econometric issues. Section 4 reports the results and compares them with the earlier findings in the literature. The final section concludes the paper.
FIGURE 1
Foreign Share of Owner's Equities for 29 Manufacturing Sectors in China (2000 China ( -2007 2 Caves (1974) investigates the determinants of FDI activities from 64 countries in Canada and the UK. The author documents that intangible assets (measured by expenditure on advertising and R&D) are significant in both Canada and UK, while firm size only matters in Canada. Industry concentration and entry barriers have a positive effect on MNE activities, whereas entrepreneurial resource is not a significant factor. Blomström and Lipsey (1986) study the role of firm size as a determinant of FDI and document that firm size only has a threshold effect on FDI; however, domestic sales, capital-labor ratio, expenditure on R&D and advertising have positive effects on the share of FDI sales. Santiago (1987) explores the interaction of industry-and location-specific determinants for FDI and reports that foreign investment at industry level is positively correlated with firm size and relative profits, but negatively correlated with relative fuel costs. Other studies include Saunders (1982) , Ray (1989) , Kogut and Chang (1991) , Drake and Caves (1992) , and Milner and Pentecost (1996) . 3 One exception is Santiago (1987) who explores the case of Puerto Rico.
Notes: (a) foreign share of owner's equities in a sector is defined as the proportion of owner's equities owned by three types of foreign-funded enterprises (namely Sino-foreign joint ventures, enterprises with Sino-foreign cooperation, and wholly foreign-owned enterprises). (b) data for owner's equities are obtained from various issues of China Statistical Yearbook.
DETERMINANTS OF FDI SECTORAL ALLOCATION
For ease of reference we highlight in this section several determinants of FDI sectoral allocation suggested in the literature that are most relevant to our empirical investigation using Chinese sectoral data. The reader is referred to Faeth (2009) for a detailed survey of the theoretical literature and Blonigen et al. (2005) for the empirical literature on FDI determinants.
The 'ownership advantages' hypothesis of MNE suggests that, in order to outlive competition in a foreign market, a firm must possess some ownership-specific assets such as proprietary knowledge, technology, organizational structure, management or marketing skills. These ownership-specific assets should at least generate profit that can exceed the extra costs that foreign firms may encounter in foreign markets. More specifically, these extra costs are due to host country uncertainties like cultural difference, language obstacle, and policy risk (Kindleberger 1969; Hymer 1976; Dunning 1980 Dunning , 2001 . This argument leads to the hypothesis that the existence of economies of scale or higher productivity compared to local firms, due to certain ownership advantages, is a prior condition for FDI presence. An extension of this argument is that, in order to obtain and maintain ownership-specific assets, MNE may rely on R&D activities to sustain their monopolistic power in the market; consequently, one should expect that the degree of FDI penetration is higher in R&D intensive industry. Horst (1972) , Caves (1974) , Swedenborg (1979) , and Blomström and Lipsey (1986) provide empirical support for the ownership advantages hypothesis. Typically these studies document that factors like R&D and advertising Year expenditure, capital intensity, labor skills, and scale economies have positive effects on FDI or MNE activities. A notable feature of the Chinese economy is that, as a transition economy, firms with various ownership structures co-exist in the same industry. Huang (2003) argues that 'political pecking order' plays an important role in determining FDI pattern in China. The political pecking order of domestic firms in China refers to the phenomenon that SOEs (state-owned enterprises) are favoredover FIEs (foreign-invested enterprises) and other firmsin terms of market access, subsidies, bank credits, and general political and legal protection. The impact of political pecking order on FDI presence is ambiguous, however. On the one hand, unequal treatment discourages foreign firms from penetrating those industries in which the bulk of market share is under the control of SOEs. On the other hand, FDI presence may be higher, via joint venture or other similar channels, in industries in which SOEs enjoy soft budget constraint and local private firms subject to hard budget constraint. By forming joint venture with an SOE that enjoys soft budget constraint, the foreign firm may be able to access preferential treatments which would not have been possible otherwise. Subject to hard budget constraint, in order to obtain growth opportunity, local private firms may be motivated to demise their equity and seek joint venture with foreign firms.
Being the most populous country in the world, China enjoys a comparative advantage in labor-intensive goods. Qiu (2003) proposes the 'trade-cum-FDI' theory to explain prominent FDI presence in China's labor-intensive sectors. Assuming that the FDI source country has comparative advantage in capital-intensive product and the host country has comparative advantage in labor-intensive products, Qiu (2003) constructs a model to show that given sectors are different in terms of market size and export opportunities which are determined by comparative advantage, the host country's comparative advantage sector will be more attractive to FDI than its comparative disadvantage sector. By investing in the host country's comparative advantage industry MNEs not only avoid competition from home country's exporters but also benefit from further export opportunities. The trade-cum-FDI theory therefore predicts that the degree of FDI presence in China should be higher in industries that are producing labor-intensive goods and also export-oriented.
EMPIRICAL MODEL AND DATA
Conceptually the FDI theories surveyed in last section are comparative statics analysis of FDI incidence in which the foreign firm's desired investment or location decisions are related to a number of potential determinants. An empirical panel data model that captures such kind of theoretical relationship is * '
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where * it y is desired or equilibrium FDI in sector i at time t; it x is a vector of potential determinants such as ownership advantages; i  and t  are unobserved sector-specific and time-specific effects, respectively. In particular, t  represents time-varying factors that affect FDI in all 29 manufacturing sectors in China at the same time, for instance, international sentiment of investing in China. To capture self-reinforcing or agglomeration effect of FDI activities, we postulate a partial stock adjustment model as in Cheng and Kwan (2000a, b) :
where it y is realized FDI. Combining (1) and (2), we arrive at a dynamic panel regression model ready for empirical implementation:
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where , , , and .
It is well known that consistent estimation of a dynamic panel regression requires special methods rather than the conventional fixed or random effects estimator (Hsiao 2003, Chapter 4) . In this paper we rely on the system GMM approach initiated by Arellano and Bover (1995) and fully developed by Blundell and Bond (1998) which estimates (3) as a system of equations in both first-differences and levels. As for linear GMM estimators, the Arellano-Bond and Blundell-Bond estimators have one-and two-step versions. Though two-step GMM is asymptotically more efficient, the conventional two-step standard errors tend to be severely downward biased (Arellano and Bond 1991; Blundell and Bond 1998) . Windmeijer (2005) proposes a small-sample correction for the two-step standard errors which facilitate two-step robust estimations to be more efficient than corresponding one-step estimation, especially for system GMM. A brief description of the econometric procedures can be found in Appendix A.
We use foreign share of owner's equities (PTOE) to measure FDI incidence in a sector. This is the dependent variable it y that our empirical model (3) tries to explain. We include a number of explanatory variables in vector it x as suggested by economic theory. Here we discuss the motivation behind the introduction of these explanatory variables and refer the reader to Appendix B for precise variable definitions. To capture the profit incentive effect on FDI we include variable TPPTAprofit per dollar asset in FDI firmsas a control variable in all model specifications. Naturally TPPTA is expected to have a positive impact on FDI incidence. The ownership advantages hypothesis suggests that economies of scale or higher productivity, due to certain ownership-specific assets, is a prior condition for FDI penetration. To test this hypothesis, we include variable OAthe productivity ratio of FDI firms to domestic firmsto capture the disparity in scale economies and productivities between MNCs and domestic firms. PI and PID are dummy variables that single out local high productivity sectors. The interaction terms, OA*PI and OA*PID, allow us to investigate whether the ownership advantages hypothesis holds in all sectors or only in high productivity sectors. These two interaction terms are of interest because the effect of ownership advantages may vary according to the characteristics of different sectors and it may be more profound when MNCs intend to penetrate into local high productivity sectors. The political pecking order hypothesis suggests that the presence of state-owned enterprise (SOE) should affect FDI incidence in a sector, although the direction of impact could be positive or negative. We construct two variables to measure the extent of SOE presence. TLOS is the liabilities ratio of SOE to private firms and PSIOS is the sales income share of SOE in a sector. If the political pecking order hypothesis holds, we would observe that both TLOS and PSIOS have negative effects on FDI incidence, after controlling for other determinants of FDI location. The trade-cum-FDI hypothesis applied to China predicts that FDI would tend to invest in sectors that are labor-intensive and also export-oriented. To measure sectoral labor intensity we construct LBVCP, which takes 1 if the underlying sector is labor intensive and 0 otherwise, and GREXP, which is the growth rate of export of a specific sector. If trade-cum-FDI hypothesis holds, we should observe that the interaction term between LBVCP and GREXP is significantly positive.
We 
EMPIRICAL RESULTS
Empirical results for two-step system GMM estimation are reported in Table 1  and Table 2 . Following the suggestion by Roodman (2009b) , we also report results after reducing certain instruments so as to check robustness with respect to alternative instrument choice. N  203  203  203  203  203  203  203 203 Notes: 1) IV(a): lag 2 to all deeper lag variables for lagged 1 dependent variable; lag 2 to all deeper lags for all other independent variables for first-differenced equations; lag 1 to all deeper lagged differenced independent variables for level equations. Dummies (PI and PID) and interaction terms are not included in the instrument list. 2) IV(b): lag 2 to all deeper lag variables for lagged 1 dependent variable; lag 2 to lag 6 for all other independent variables for first-differenced equations; lag 1 to lag 5 differenced independent variables for level equations. Dummies (PI and PID) and interaction terms are not included in the instrument list. 3) L.PTOE is 1 period lag of dependent variable. All variables are in logarithm and in first differences as well. 4) Asymptotic standard errors, asymptotically robust to heteroskedasticity, are reported in parentheses. *** indicates significant at the 1 percent level, ** indicates significant at the 5 percent level, and * indicates significant at the 10 percent level. 5) The GMM estimates reported are all two-step results. Windmeijer's correction for the two-step standard errors is employed. 6) Collapsed instrument matrix technique is employed to reduce the instrument count. 7) m1, m2, and Hansen statistic reported are all two-step versions and are robust. Numbers reported in corresponding parentheses are degrees of freedom. Table 1 presents empirical results for testing the 'ownership advantages' and 'political pecking order' hypotheses. The net influence of ownership advantage (OA) depends on the level of labor productivity of the underlying sector. The coefficient for interaction terms (OA*PI and OA*PID) are highly significant and stable, which suggests that, ceteris paribus, given a certain level of ownership advantage, FDI firms tend to invest more in local high productivity sector (dummy variable PI or PID equals 1). The coefficient for OA is negative but not significant. A possible explanation for this negative coefficient is that, it may be less likely for MNEs to profit from or make the best use of their ownership advantages in domestic low productivity sectors (PI or PID equals 0). Consequently, these low productivity sectors are less attractive to MNEs with ownership advantages.
Most estimated coefficients of proxies for 'political pecking order' (TLOS and PSIOS) are negative across specifications, though not significant. When interaction terms are taken into account, the partial effects of these two proxies are still negative, which is consistent with the prediction of the political pecking order hypothesis. The coefficient for interaction terms associated with these two proxies, however, provide slightly different results. When the power of SOEs in the underlying sector is measured by market share (PSIOS), the coefficient for the interaction terms (PI*PSIOS and PID*PSIOS) is negative and highly statistically significant. When the political pecking order bias is measured by the soft budget constraint (TLOS) for SOEs, the coefficient for the interaction terms (PI*TLOS and PID*TLOS) is also negative but not significant. Consequently, our empirical results suggest that the impact of political pecking order on sectoral location of FDI may depend on the source of distortion and the productivity level of the underlying sector as well, which is no documented in Huang (2008) . Estimation results presented in Table 1 show that the distortion is much severe in local high productivity sector in which the major share of the market is under the control of SOEs. N  203  203  203  203  203  203  203 203 Notes: 1) IV(a): lag 2 to all deeper lag variables for lagged 1 dependent variable; lag 2 to all deeper lags for all other independent variables for first-differenced equations; lag 1 to all deeper lagged differenced independent variables for level equations. Dummies (PI, PID and LBVCP) and interaction terms are not included in the instrument list. 2) IV(b): lag 2 to all deeper lag variables for lagged 1 dependent variable; lag 2 to lag 6 for all other independent variables for first-differenced equations; lag 1 to lag 5 differenced independent variables for level equations. Dummies (PI, PID and LBVCP) and interaction terms are not included in the instrument list. 3) L.PTOE is 1 period lag of dependent variable. All variables are in logarithm and in first differences as well. 4) Asymptotic standard errors, asymptotically robust to heteroskedasticity, are reported in parentheses. *** indicates significant at the 1 percent level, ** indicates significant at the 5 percent level, and * indicates significant at the 10 percent level. 5) The GMM estimates reported are all two-step results. Windmeijer's correction for the two-step standard errors is employed. 6) Collapsed instrument matrix technique is employed to reduce the instrument count. 7) m1, m2, and Hansen statistic reported are all two-step versions and are robust. Numbers reported in corresponding parentheses are degrees of freedom. Table 2 provides further estimation results for exploring the interaction between FDI and international trade. When additional variables are added to the regression equation, major conclusions drawn from Table 1 are still hold. The coefficient for interaction term between LBVCP and GREXP is positive and highly significant, which is consistent with the prediction of 'trade-cum-FDI' hypothesis.
Estimated coefficient for the lagged dependent variable under different model specifications is persistently significant and positive, with a mean of about 0.62, indicating a fairly strong self-reinforcing effect of the past FDI on its current value. This result is consistent with the FDI agglomeration effect documented by Head et al. (1995) , Cheng and Kwan (2000) , and Blonigen et al. (2005) . Estimated coefficient for TPPTA is highly significant and positive, which is consistent with economic intuition. We rely on Sargan/Hansen over-identification test and Arellano-Bond residual-based m 1 and m 2 statistics to test the validity of the moment conditions we adopted. The Sargan statistic is the minimized value of the one-step GMM criterion function which is not robust to heteroscedasticity or autocorrelation. Consequently, we only report Hansen J statistic, which is the minimized value of the two-step GMM criterion function and is robust to heteroscedasticity or autocorrelation. The Hansen J statistic reported in Table 1 and Table 2 do not reject the null hypothesis of no misspecification, suggesting that the moment conditions are valid. In most cases Arellano-Bond m 1 statistics reject the null hypothesis of zero first-order autocorrelation and m 2 statistics do not reject the null of zero second-order autocorrelation, which further confirm the validity of moment conditions we adopted. Following Andersen and Sørensen (1996) , Bowsher (2002) , and Roodman (2009b), we use both 'collapse' technique and also use only certain lags rather than all available lags for instruments to handle the instrument proliferation problem. Robustness checks under smaller instrument sets reported in Table 1 and Table 2 show that our estimation results are not sensitive to the reductions in the number of instruments.
CONCLUSION
This paper attempts to provide some empirical evidence on the dynamic activities of FDI sectoral allocation vis-à-vis local firms' activities in China's manufacturing industry. Estimation results based on 29 China's manufacturing sectors over the years [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] indicate that, besides the profit-seeking nature of MNEs, there are several factors also have impact on the FDI sectoral allocation activity in China. The FDI sectoral allocation has a fairly strong self-reinforcing effect on itself. MNCs with certain 'ownership advantages' tend to invest more in China's high productive sector. The FDI presence is discouraged in the sectors in which SOEs enjoy 'political pecking order' preferential treatment through market access. The degree of FDI penetration is higher in sectors that are labor-intensive and also export-oriented.
Due to data constraints, we can only provide a primary investigation of this FDI sectoral allocation issue. Further work adopting firm-level data is expected to provide more evidence in details. Remaining questions include but are not confined to what are listed as follows. Is FDI sectoral self-reinforcing driven by horizontal FDI or vertical FDI? Will MNCs make cross-sector investments? What are the sources of 'ownership advantages' for FDI in China's manufacturing industry? APPENDIX A Equation (3) is a two-factor dynamic panel data model. Following Hsiao and Tahmiscioglu (2008) , we take care of the time specific effects t  by subtracting from each variable its cross-sectional mean, i.e. for variable it x the transformation looks like
We then make use of the transformed variables in the rest of the analysis as if there were no time specific effects. To lighten notation we will omit the asterisk from now on and simply write it
x which is understood to have been transformed by the operation in (A1 
, ( ) 0, 1, ... , ; 2, ... , and 1.
Compared with the Arellano-Bond (1991) first-differenced GMM estimator which makes use of (A2) alone, the Blundell-Bond system GMM approach also makes use of the level moment conditions (A3) which has been shown to make the GMM estimator much better behaved, especially when the coefficient of the lagged dependent variable is close to one and the individual fixed effects are prominent.
Using lagged dependent variables alone as instruments as in (A2) and (A3) may lead to highly inefficient estimates. It is important to incorporate explanatory variables as additional instruments. In our application most explanatory variables like productivity, profit, export and import are arguably endogenous with respect to FDI activities. Consequently, the issue of reverse causality will have to be properly addressed in the econometric estimation. To deal with endogeneity we assume all explanatory variables to be weakly exogenous (which would allow feedback effect from current FDI activities to present and future FDI determinants) and the following moment conditions would hold: , ( ) 0, 1, ... , ; 3, ... , ; 2
. , ( ) 0, 1, ... , ; 3, ... , ; 1
Moment conditions (A2) -(A5) are what we assume in our application of the system GMM method. All computations in this paper are done by Stata package xtabond2 described in Roodman (2009a) . The details of the Blundell-Bond system GMM method and various implementation issues can also be found in Roodman's paper. The proportion of sales income (SI) of state-owned firms in the total sales income of each sector.
The growth rate of export of each manufacturing sector.
it LBVCP
A dummy indicating whether the underlying sector is labor-intensive or not. LBVCP takes 1 if the labor-capital ratio of a specific sector divided by the mean of labor-capital ratio of the whole manufacturing industry is larger or equal to 1, 0 otherwise. it TPPTA Total profit per total asset of FDI in each manufacturing sector. Note: Superscript 'FDI' means data for MNCs, 'S' means data for state-owned firms, and 'T' means data for the whole sector. 
